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DESCRIPTION 

DEVICE FOR DETERMINING THE TEMPERATURE OF A MEDIUM FLOWING 

THROUGH A DUCT 

FIELD OF APPLICATION AND PRIOR ART 

[001] The invention relates to a device for determining the temperature of a me- 
dium flowing through a duct and an arrangement of such a duct with such a de- 
vice. 

[002] It can e.g. be a device for determining the temperature of heated air or air to 
be heated, which is passed through a duct. It is of great importance to measure a 
temperature of a medium, which may in certain circumstances be eddied up and 
consequently has no uniform temperature distribution and which is in principle nei- 
ther affected by particularly hot, nor particularly cold points. In many cases a me- 
dium flows either with a constant or variable temperature profile over the cross- 
section through a duct. On fitting a temperature sensor in the duct it is not possi- 
ble to precisely forecast whether an unfavourable location for the measurement 
has not been chosen. 

[003] An attempt has in part been made in the prior art through the provision of 
several or even a plurality of temperature sensors in the duct to obtain a simulta- 
neous or planar distributed temperature determination, but the effort and expendi- 
ture are high. 

PROBLEM AND SOLUTION 

[004] The problem of the invention is to provide an aforementioned device for de- 
termining the temperature of a medium in a duct and an arrangement of a duct 
with a device, which on the one hand permits a reliable temperature determination 
and on the other only requires limited effort and expenditure with respect to the 
use of temperature sensors. 
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[005] This problem is solved by a device having the features of claim 1 and claim 
19. Advantageous and preferred developments of the invention form the subject 
matter of further claims and will be explained in greater detail hereinafter. By ex- 
press reference the wording of the claims is made into part of the content of the 
present description. 

[006] According to the invention the device has a probe body with several elon- 
gated probe sections. The probe sections extend into the duct and can extend 
substantially or completely through said duct or its entire cross-section. The tem- 
perature sensor for determining the temperature and converting it into a test value 
is located on the probe body. This arrangement takes place with thermal contact. 
It can thus be ensured that the temperature sensor determines and passes on the 
probe body temperature with maximum fidelity. 

[007] Through the probe sections, which can be distributed and cover at least part 
of the duct cross-section or extend into the same, it is possible to determine in dis- 
tributed manner the temperature over a large cross-sectional surface and by heat 
conduction in the probe body with the probe sections transfer same to the tem- 
perature sensor. This makes it possible to achieve a type of integral temperature 
determination over at least the duct cross-sectional surface covered by the probe 
sections and therefore the flowing medium. 

[008] The probe sections can be straight and/or parallel to one another. Advan- 
tageously they are provided with an equal spacing. It is possible for the probe 
sections to only run in one direction. This can be advantageous for the manufac- 
ture of such a probe body and the probe sections. 

[009] In place of roughly equidistant probe sections, as a function of the selected 
duct or duct cross-section, it is possible to select the spacings of the probe sec- 
tions in such a way that the flow profile of the medium in the duct is maintained or 
roughly corresponds to that which would exist without a probe body with probe 
sections. 
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[010] Alternatively to probe sections only running in one direction, it is possible for 
the probe sections to have mutual transverse connections. They can run substan- 
tially at right angles to their longitudinal extension from one probe section to an- 
other and advantageously the next probe section. This makes it possible to pro- 
duce a type of grid or net. It is particularly advantageous if the cross connections 
are constructed in one piece with at least one of the probe sections and in particu- 
lar all the probe sections. 

[01 1] The probe sections can be constructed in numerous different ways. Advan- 
tageously they are rod-like, e.g. elongated fingers. Their cross-section can be 
rounded or circular. Advantageously the cross-section is substantially constant 
over their longitudinal extension. This brings about a roughly constant flow profile 
in the duct and a constant heat conduction in the probe sections. It is possible for 
the cross-section of the probe sections to be more extensive in the medium flow 
direction than at right angles thereto. This means a smaller resistance surface 
against the flowing medium and over the longer lateral faces a good heat or tem- 
perature absorption from the flowing medium. 

[012] The flow resistance with respect to the flowing medium can be adjusted by 
means of the spacing of the probe sections. Advantageously the free gaps be- 
tween two adjacent probe sections are approximately of the order of magnitude of 
the extension of the probe sections at right angles to the medium flow direction. 
This means that overall the flowed-th rough duct cross-sectional surface is roughly 
as large as the resistance surface formed by the probe sections. It is advanta- 
geously possible in this way for the flow cross-section for the medium through the 
duct or the probe sections to roughly correspond to the total end face of the probe 
sections in the duct. 

[013] The probe sections can run in a continuous surface for maintaining a uni- 
form flow profile in the duct. This surface is advantageously at right angles to the 
medium flow direction, so that it does not deflect the medium to one duct side, 
unless this is desired. With particular advantage the surface is a plane. It would 
also be possible to construct the surface of the probe sections in accordance with 
the flow profile. 
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[014] The probe body can have on at least one side a base member from which 
the probe sections project. This means that the probe body comprises a base 
member with probe sections projecting therefrom. The base member itself only 
projects to a very limited extent into the duct. It must firstly not additionally narrow 
the duct cross-section and this would also influence the temperature approxi- 
mately uniformly distributed in the probe body as a result of the medium locally 
flowing past it and consequently the temperature determination would be falsified. 

[015] In order to obtain a very good heat conduction of the probe sections with 
the base member, i.e. within the overall probe body, a connection is advanta- 
geously in one piece. With particular advantage the entire probe body is made in 
one piece, so that interface and surface transitions are avoided to the greatest 
possible extent. A metal with good conduction is appropriate for the probe sec- 
tions and preferably also for the base member or the entire probe body. Alumin- 
ium or copper are considered to be particularly advantageous. They can be easily 
worked and also have particularly good heat conducting characteristics. The 
probe body can be manufactured e.g. by casting, extrusion, etc. 

[016] The temperature sensor can be located on the base member. An arrange- 
ment roughly in the centre of the base member with respect to the width or cross- 
section of the duct is particularly appropriate. Thus, the temperature sensor is 
roughly in the centre of the surface between all the probe sections, which bring 
about the transfer of the heat from the medium in the duct to the base member. 

[017] It is considered advantageous for the temperature sensor to be positioned 
outside the duct. This once again avoids a falsification at one point by local tem- 
perature increases of the medium in the duct. 

[018] It is possible to use a duct with a fixed wall with the above-described tem- 
perature determination device. The probe body or the entire device can be fixed 
to the wall or inserted in a corresponding cutout. Thus, fixing is easily and advan- 
tageously possible. 
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[019] If medium flowing in the duct is to be deliberately heated, a heater can be 
provided. On the basis of forming a module, it can be connected to the device, 
e.g. to the base member. Thus, only one functional unit has to be fixed to a duct, 
which simultaneously permits a heating of the medium and the determination of 
the temperature of the medium. The heater can have a heat transfer member. 
The latter can be constructed in a similar manner to the probe body or 
corresponding, conventional heat transfer members. As an alternative to a hea- 
ter, a medium cooler can be provided in the duct. This is in the same way then 
provided with a corresponding device. 

[020] Advantageously in connection with the above-described module of the 
probe body, i.e. the temperature determination device, it can be positioned behind 
the heater in the medium flow direction. Thus, the medium temperature after 
heating can be measured. This can e.g. be used as a criterion for a temperature 
control via the heater. 

[021] It is possible to construct the temperature sensor as a discreet component. 
It is possible to have temperature sensors, which are e.g. based on a resistance 
effect. Alternatively the temperature sensor can be integrated into a heating ele- 
ment, e.g. a thick film element and can be applied therewith. 

[022] It is possible to non-detachably fit to the probe body or base member the 
temperature sensor in order to obtain a very durable and very good heat conduct- 
ing connection. It can also be advantageous to provide corresponding heat con- 
ducting pastes or adhesives. 

[023] Thus, through the planar distributed, extended probe body there is a planar 
or areal temperature determination. By heat conduction in the probe sections or 
in the probe body a uniform temperature is obtained within the probe body as a 
result of mutual temperature compensation. Thus, it is possible to measure a 
temperature at a substantially random point of the probe body which roughly con- 
stitutes an averaged or integral temperature representing the average tempera- 
ture of the overall cross-sectional surface of the duct. Particularly hot or particu- 
larly cold points cancel one another out. However, such temperature peaks are 
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not completely lost when determining the overall temperature, but instead pass 
into the overall temperature corresponding to the planar determined part by 
means of one or more probe sections. Thus, in particular an average medium 
temperature can be determined. The average can relate to a temporal and/or 
spatial distribution. 

[024] Thus, in an embodiment of the invention, a device for determining the tem- 
perature of a medium flowing through a duct is provided. The device has a probe 
body with a base member from which project elongated probe arms and extending 
in the manner of a curtain through the duct. A temperature sensor is located on 
the probe body. Through the probe arms extending in planar distributed manner 
over the duct cross-section there is a type of planar, integral temperature determi- 
nation with temperature averaging. This averaged temperature is measured by 
means of the temperature sensor. Thus, particularly pronounced local tempera- 
ture variations of the medium cannot falsify the result of the overall temperature. 

[025] These and further features can be gathered from the claims, description 
and drawings and the individual features, both singly or in the form of subcombi- 
nations, can be implemented in an embodiment of the invention and in other fields 
and can represent advantageous, independently protectable constructions for 
which protection is claimed here. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[026] An embodiment of the invention is described in greater detail hereinafter 
relative to the attached drawings, wherein show: 

Fig. 1 A plan view of a device with a heat transfer member and two 
determination devices according to the invention located in a 
duct. 

Fig. 2 A side view of the arrangement from fig. 1 . 

Fig. 3 A front view of the arrangement from fig. 1 in the flow 
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direction of the medium in the duct. 
DETAILED DESCRIPTION OF THE EMBODIMENT 

[027] Fig. 1 diagrammatically shows an exemplified, inventive device 11 for de- 
termining the temperature of a medium in a duct 30. The device 1 1 is positioned 
behind a heater 20 in the medium flow direction from left to right. Upstream of the 
heater is provided a further device 11*, which substantially corresponds to the de- 
vice 1 1 . Thus, it is possible to determine the medium temperature in the duct 30 
both upstream and downstream of the heater 20. It is thus possible to set a de- 
sired medium end temperature. It is also possible to establish the coupled in en- 
ergy from the temperature difference. 

[028] The device 1 1 has elongated, rod-like probe arms 12 with a round cross- 
section. They project from the base member 13 and run in parallel and equidis- 
tantly to one another. Probe arms 12 and base member 13 form the probe body 
14. As can in particular be gathered from fig. 2, the base member 13 extends into 
the duct and the medium consequently flows against it at the top of the duct. It is 
also possible to position the base member 13 outside the duct 30 or outside a 
duct wall. 

[029] The base member 13 supports the temperature sensor 15 on the outside 
and outside the duct 30. It can be connected in a not shown manner to a control. 

[030] It can also be seen how the device 1 1 with a connecting section 17 is con- 
nected to the heater 20 or a heat transfer member 21 of said heater. The probe 
body 14 or device 1 1 and heat transfer member 21 or heater 20 are two separate 
components which are joined together. This has the advantage that as a struc- 
tural unit they can be more easily handled. 

[031] Alternatively to this separate construction it can be seen with regards to the 
device 11" upstream of the heater 20 that here the probe body 14 is constructed in 
one piece with the heat transfer member 21 . This can in particular be advanta- 
geous for production reasons. 
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[032] On the outside of the heat transfer member 21 , the heater 20 has a planar 
thick film heater 23. Such thick film heaters are known and need not be explained 
further here. By means of a terminal 24 the thick film heater 23 or heater 20 is 
connected to a control. The construction of the heat transfer member 21 with nu- 
merous projecting probe arms similar to those of device 1 1 and 1 V is also known 
and need not be further illustrated here. 

[033] Fig. 3 is a plan view of device 1 1 or probe body 14 in the medium flow 
direction and makes it clear that the probe arms 12 roughly take up half the cross- 
section of duct 30. Thus, as stated hereinbefore, this provides an adequately 
large flow cross-section for the medium. There is also an adequately good and 
precise covering of the cross-sectional surface by the probe arms 12 for the afore- 
mentioned, integral temperature determination. 

[034] In a variant of the invention, it is obviously possible and as stated hereinbe- 
fore to construct the probe arms in such a way that they are narrower and closer 
together. It would also be possible to provide cross connections for a netlike cov- 
ering. It is also possible, e.g. in the same way as for car radiators, to have a wavy 
or serpentining path of the probe arms 12. 



